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The aggregation and deposition of amyloid-β (Aβ) peptides are
believed to be central events in the pathogenesis of Alzheimer’s
disease (AD). Inoculation of brain homogenates containing Aβ
aggregates into susceptible transgenic mice accelerated Aβ depo-
sition, suggesting that Aβ aggregates are capable of self-propaga-
tion and hence might be prions. Recently, we demonstrated that
Aβ deposition can be monitored in live mice using bioluminescence
imaging (BLI). Here, we use BLI to probe the ability of Aβ aggre-
gates to self-propagate following inoculation into bigenic mice.
We report compelling evidence that Aβ aggregates are prions by
demonstrating widespread cerebral β-amyloidosis induced by in-
oculation of either purified Aβ aggregates derived from brain or
aggregates composed of synthetic Aβ. Although synthetic Aβ
aggregates were sufficient to induce Aβ deposition in vivo, they
exhibited lower specific biological activity compared with brain-
derived Aβ aggregates. Our results create an experimental para-
digm that should lead to identification of self-propagating Aβ con-
formations, which could represent novel targets for interrupting
the spread of Aβ deposition in AD patients.
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Alzheimer’s disease (AD) is a neurodegenerative disorder
characterized by behavioral changes and the progressive loss

of cognitive function. The brains of AD patients contain extra-
cellular amyloid plaques composed of amyloid-β (Aβ) peptides
as well as intracellular neurofibrillary tangles containing hyper-
phosphorylated tau protein. The amyloid cascade theory postu-
lates that aggregation of Aβ peptides cleaved from the amyloid
precursor protein (APP) and the subsequent spread of Aβ
deposits in the brain constitute the earliest key events in the
progression of AD (1, 2). Transgenic (Tg) mice expressing mutant
human APP linked to familial AD develop age-related Aβ
deposits in the brain and are widely used as models of cerebral
β-amyloidosis (3–6).
Recent experimental data have shown that Aβ amyloid-laden

brain homogenates induce Aβ deposition in Tg mice expressing
mutant human APP (7–10) as well as in Tg mice expressing wild-
type (WT) human APP and Tg rats expressing mutant human APP
that do not develop Aβ deposits spontaneously (11, 12). This
seeded deposition is reminiscent of mammalian prion diseases in
which PrPSc, a misfolded and infectious conformer of the prion
protein (PrP), self-propagates by inducing the misfolding of cellu-
lar PrP, ultimately leading to aggregation and neurodegeneration
(13). More generally, prions are defined as alternatively folded,
self-propagating protein conformers. Self-perpetuating protein
isoforms participate in diverse biological processes including
translation termination, long-term memory storage, and the im-
mune response, suggesting that formation of prions may be far
more common than previously appreciated (14–17).
A growing body of evidence argues that self-propagating

protein aggregates play central roles in many human neurode-
generative illnesses including Parkinson’s disease and AD (18).
In AD patients, Aβ deposits are believed to spread progressively

throughout the brain (2), arguing for a prion-based mechanism
of propagation. Furthermore, individuals with mutations in APP
that cause early-onset AD do not typically develop disease until
in their 50s, despite the presence of the mutation from birth,
suggesting that formation of Aβ prions is required to initiate
disease. Thus, targeting the formation of Aβ prions in the brain
may constitute an ideal therapeutic strategy for treating AD
during its earliest stages.
There is currently no direct evidence for the existence of Aβ

prions, defined as Aβ assemblies capable of self-propagation
within the brain. Definitive proof would require formation of a
self-propagating protein aggregate in the absence of additional
cofactors, as has been shown for several prions including those
composed of PrP, Sup35, and HET-s (19–22). Previous attempts
to initiate Aβ aggregation in vivo with synthetic Aβ peptides were
not successful within the time frame analyzed (8), raising the
possibility that auxiliary factors may be necessary for conversion
to the prion state. Here, we demonstrate that widespread cerebral
Aβ deposition is induced following inoculation of Tg mice with
purified brain-derived Aβ fibrils as well as aggregates composed
of synthetic Aβ peptides. Although synthetic Aβ preparations
exhibited lower specific bioactivity than Aβ aggregates derived
from the brain, these results provide compelling evidence that
Aβ aggregates are prions and that Aβ alone is sufficient for the
formation of a self-propagating protein assembly.

Results
The kinetics of spontaneous and induced Aβ deposition can be
monitored in live mice using bioluminescence imaging (BLI)
(10). When mice expressing a luciferase (luc) reporter under the
control of the glial fibrillary acidic protein (Gfap) promoter (23)
were crossed with Tg mice expressing human APP with the
Swedish double mutation (5), the resulting bigenic Tg(APP23:
Gfap-luc) mice showed an increase in the bioluminescence signal
in their brains beginning at 416 ± 9 d of age, concomitant with
spontaneous Aβ deposition (Table S1). To determine whether
Aβ deposition could be accelerated in these animals in a prion-
like fashion, Tg(APP23:Gfap-luc) mice were intracerebrally (ic)
inoculated in the right cerebral hemisphere with brain homo-
genates from either aged Tg(APP23) or Tg(CRND8) mice, the
latter express mutant human APP with both the Swedish and
Indiana mutations (6). The brain homogenates prepared from
aged Tg(APP23) and Tg(CRND8) mice produced a sustained
increase in the brain BLI signal of bigenic mice at 261 ± 8 and
238 ± 12 d postinoculation (dpi), respectively (Fig. 1A and Table
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S1), whereas the BLI signal remained low in Tg(APP23:Gfap-
luc) mice inoculated with aged non-Tg brain homogenate until it
increased at 333 ± 9 dpi. Statistical analyses showed no significant
difference between the ages at which the BLI signal increased in
the uninoculated mice (416 ± 9 d) and those inoculated with aged
non-Tg brains (393 ± 9 d) (Table S1). At 385 dpi, levels of Aβ and
GFAP in the brains of bigenic mice were substantially higher in
those inoculated with aged Tg(APP23) brain homogenate than
those receiving the control aged non-Tg homogenate (Fig. 1B). In

mice inoculated with aged Tg(APP23) brain homogenate, Aβ
deposition was elevated throughout the cortical layers of the
forebrain at 330 dpi compared with mice inoculated with aged
non-Tg brain homogenate (Fig. 1C), similar to the widespread Aβ
deposition observed in Tg(APP23)-inoculated R1.40 Tg mice (24).
Interestingly, despite unilateral inoculation, the pathology was
bilateral, arguing for the progressive spread of Aβ deposition
throughout the brain. Cumulatively, these results demonstrate that
widespread Aβ deposition can be induced in the brains of Tg
(APP23:Gfap-luc) mice by inoculation with brain homogenate
containing Aβ aggregates.
We next sought more direct evidence for the existence of Aβ

prions. Using a purification protocol for amyloid aggregates that
employs limited digestion with proteinase K (PK) (25), Aβ
aggregates were purified from brain homogenates of aged Tg
(APP23) and Tg(CRND8) mice. Purification of Aβ from either
line routinely produced fractions enriched for Aβ as detected
by silver staining (Fig. 2A). Transmission electron microscopy
identified the predominant aggregates as fibrils, which were
mostly bundled together in dense arrays (Fig. 2B). Purified Aβ
fractions from Tg(APP23) and Tg(CRND8) mice contained
∼15–20-fold more Aβ than crude brain homogenate (Table S2)
and produced an increase in the BLI signal at 161 ± 7 and 173 ±
9 dpi, respectively (Table S1 and Fig. 2C). Immunoblots and
ELISAs revealed high levels of Aβ(1–40), Aβ(1–42), and GFAP
in the brains of mice inoculated with Aβ purified from the brains
of either Tg(APP23) or Tg(CRND8) mice at 300 dpi compared
with age-matched, uninoculated animals (Fig. 2 D and E). Aβ
deposition in Tg(APP23:Gfap-luc) mice inoculated with Aβ pu-
rified from Tg(APP23) (Fig. 2 F–I) or from Tg(CRND8) mice
(Fig. S1) was widespread and prominent throughout the brain
compared with control animals (Fig. 2 J–M). Our results argue
that purified Aβ preparations are sufficient to induce widespread
Aβ deposition in vivo, providing compelling evidence for the
existence of Aβ prions.
Although Aβ fibrils purified from the brain induced Aβ de-

position, we could not exclude the copurification of other
cofactors essential for the observed prion behavior of Aβ. We
therefore sought to induce Aβ deposition in vivo using prepa-
rations of Aβ aggregates composed of synthetic Aβ peptides. For
these studies, we used WT Aβ(1–40) and a mutant Aβ(1–40)
peptide containing cysteine at position 26, enabling the forma-
tion of covalent dimers, denoted (AβS26C)2, which was reported
to inhibit efficiently long-term potentiation and form stable
neurotoxic protofibrils (26, 27). These two peptides were solu-
bilized in ammonium bicarbonate/sodium phosphate buffer and
then incubated at 37 °C for 72 h to induce amyloid formation as
demonstrated by elevated thioflavin T (ThioT) fluorescence.
Distinct polymerization kinetics and ThioT fluorescence for the
two synthetic Aβ peptides suggested different tertiary and qua-
ternary structures (Fig. 3A). Synthetic Aβ aggregates were
digested by proteinase K, whereas brain-derived Aβ aggregates
were largely protease resistant (Fig. S2). Undigested Aβ(1–40)
migrated as a monomer in SDS/PAGE, and (AβS26C)2 was
largely dimeric (Fig. S2). Electron microscopy and atomic force
microscopy revealed that both preparations contained fibrillar
and globular structures (Fig. 3B). Fibrils composed of Aβ(1–40)
were longer than those containing (AβS26C)2, which presumably
reflects different aggregate structures.
Synthetic Aβ aggregates composed of either WT Aβ(1–40) or

(AβS26C)2 were ic inoculated into young Tg(APP23:Gfap-luc)
mice at a concentration of 250 μg/mL, ∼100-fold higher than the
Aβ in brain homogenates (Table S2). Both synthetic Aβ(1–40) and
(AβS26C)2 preparations produced elevated BLI signals at 229 ± 5
and 234 ± 9 dpi, respectively (Fig. 3C and Table S1). Brains from
Tg(APP23:Gfap-luc) mice inoculated with either synthetic Aβ(1–
40) or (AβS26C)2 aggregates at 330 dpi contained higher levels of
Aβ and GFAP compared with age-matched uninoculated animals,
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Fig. 1. Induction of widespread Aβ deposition in Tg(APP23:Gfap-luc) mice
inoculated with Aβ amyloid-laden brain homogenate. (A) Mean brain bio-
luminescence (± SEM) signals obtained from uninoculated Tg(Gfap-luc) mice
(blue, n = 16), uninoculated Tg(APP23:Gfap-luc) mice (red, n = 12), Tg(APP23:
Gfap-luc) mice inoculated with aged non-Tg brain homogenate (green, n =
6), and Tg(APP23:Gfap-luc) mice inoculated with aged Tg(APP23) (black, n =
6) or Tg(CRND8) (orange, n = 12) brain homogenate. An accelerated increase
in the brain BLI signal was observed in mice inoculated with aged Tg(APP23)
and Tg(CRND8) brain homogenate compared with mice inoculated with
non-Tg brain homogenate and age-matched uninoculated mice. (B) By im-
munoblotting, increased GFAP and total Aβ levels were apparent in brain
homogenates prepared from male Tg(APP23)-inoculated Tg(APP23:Gfap-luc)
mice at 385 dpi compared with age-matched mice inoculated with non-Tg
brain homogenate. Actin is shown as a control. (C) Widespread induction of
Aβ deposition in female Tg(APP23:Gfap-luc) mice inoculated with aged Tg
(APP23) brain homogenate at 330 dpi compared with age-matched mice
inoculated with brain homogenate from non-Tg mice. Coronal brain sec-
tions, cut at the indicated rostral–caudal stereotaxic coordinates, were
stained with an anti-Aβ antibody. (Scale bar, 2 mm.)
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as determined by immunoblotting (Fig. 4A). Compared with un-
inoculated animals, Aβ(1–40) and Aβ(1–42) levels were increased
∼5- and 4-fold, respectively, in mice inoculated with synthetic Aβ
aggregates (Fig. 4B). The mice inoculated with synthetic Aβ pep-
tides exhibited Aβ deposits primarily in the subcallosal region of
the hippocampus and in the thalamus (Fig. 4 C–H). These Aβ
deposits bound thioflavin S (Fig. S3) and were accompanied by an
increase in GFAP staining (Fig. S4). Similar to Aβ deposits in-
duced by brain-derived Aβ aggregates, the neuropathology was
bilateral (Fig. 4 C and F). These cerebral Aβ deposits could not be
due to residual peptide from the inoculated synthetic Aβ because
Aβ deposition could not be detected by immunoblotting or im-
munohistochemistry between 33 and 83 dpi (Fig. S5).

Discussion
In the studies reported here, Aβ aggregates either purified from
the brains of Tg mice expressing mutant APP or composed of
synthetic peptides induced widespread cerebral Aβ amyloidosis
following ic inoculation into Tg(APP23:Gfap-luc) mice. Our
results provide incontrovertible evidence that Aβ aggregates are
prions and that the formation of Aβ prions does not require ad-
ditional proteins or cofactors.
BLI can be used to monitor the kinetics of both Aβ and PrP

prion replication in living mice: as each of these prions accumu-
lates, they stimulate astrocytic gliosis, which results in up-regula-
tion of theGfap promoter (Fig. 1) (10, 28). Using BLI, we assigned
incubation times by measuring the time from inoculation to the
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Fig. 2. Induction of Aβ deposition in Tg(APP23:Gfap-luc) mice inoculated with purified brain-derived Aβ fibrils. (A) Aβ immunoblot (Left) and silver staining
(Right) of unpurified brain homogenates (BH) and purified Aβ aggregates (P) from aged Tg(CRND8) and Tg(APP23) mice demonstrated that Aβ peptides are
the major protein species after purification. (B) Electron microscopy of purified Aβ fibrils from aged Tg(CRND8) (Left) and Tg(APP23) mice (Right) confirmed
the isolation of intact Aβ fibrils. (Scale bars, 100 nm.) (C) Mean brain bioluminescence (± SEM) signals obtained from uninoculated Tg(Gfap-luc) mice (blue, n =
16), uninoculated female Tg(APP23:Gfap-luc) mice (red, n = 6), and female Tg(APP23:Gfap-luc) mice inoculated with Aβ fibrils purified from either aged Tg
(APP23) brains (black, n = 11) or aged Tg(CRND8) brains (orange, n = 9). Increased BLI signals were observed in mice inoculated with the purified Aβ fibrils by
∼160 dpi . (D) By immunoblotting, increased GFAP and Aβ protein levels were apparent in brain homogenates prepared from female Tg(APP23:Gfap-luc) mice
inoculated with Aβ fibrils purified from aged Tg(APP23) or Tg(CRND8) mice at 300 dpi compared with age-matched, uninoculated mice. Actin levels are shown
as a control. (E) By ELISA, Aβ(1–40) (Upper) and Aβ(1–42) (Lower) levels were significantly increased in Tg(APP23:Gfap-luc) mice inoculated with purified Aβ
fibrils from Tg(APP23) or Tg(CRND8) mice at 300 dpi compared with age-matched, uninoculated controls (n = 4 each). *P < 0.05, **P < 0.01, ***P < 0.001. Data
are mean ± SEM. (F–M) Aβ immunostaining of brain sections from female Tg(APP23:Gfap-luc) mice inoculated with purified Tg(APP23) Aβ fibrils (F–I) or aged
non-Tg brain homogenate (J–M) at 300 dpi. Increased Aβ deposition was apparent in whole brain coronal sections (F and J) as well as the hippocampus and
overlying cortex (G and K), entorhinal cortex (H and L), and thalamus (I and M) of Aβ-inoculated mice compared with mice inoculated with non-Tg brain
homogenate. (Scale bar in F, 2 mm and also applies to J; scale bar in G, 100 μm and also applies to H, I, and K–M.)
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beginning of a sustained increase in the brain bioluminescence
signal. When the Aβ aggregates were purified from the brains of
either Tg(APP23) or Tg(CRND8) mice and bioassayed in
Tg(APP23:Gfap-luc) mice, changes in the BLI signal were
detected at 161 and 173 d after inoculation, respectively (Table S1
and Fig. 2). These increases in the BLI signal occurred 100 and 65
d earlier than in bigenic mice inoculated with the respective crude
brain homogenates (Fig. 1 and Table S1). Notably, the purified
samples had a concentration of Aβ that was ∼15-fold higher than
that found in the brain homogenates (Table S2). The ∼40% re-
duction in the incubation period argues that the purified samples
contain substantially more bioactive Aβ than the homogenates
(Figs. 1 and 2). With PrP prions, there is an inverse relationship
between the dose of prions in the inoculum and the length of the
incubation time (29); it seems likely that a similar relationship will
be found with Aβ prions. Despite ∼10-fold more Aβ in the syn-
thetic peptide preparations compared with the purified samples,
the incubation times for the synthetic Aβ aggregates in Tg(APP23:
Gfap-luc) were longer (Table S1). Moreover, the bigenic mice

inoculated with synthetic Aβ showed somewhat less Aβ deposition
compared with those receiving purified brain-derived Aβ aggre-
gates (Figs. 2 and 4).
The properties of the Aβ prions in the purified preparations re-

sembled those found in the crude homogenates, which include ag-
gregation, reactivity with anti-Aβ antibodies, protease resistance,
and stimulation of Gfap-luciferase expression and Aβ deposition.
The protease resistance of the Aβ prions resembles PrPSc in that
both were resistant to digestion by PK. Interestingly, all of the in-
duced Aβ deposits were largely PK resistant, regardless of the de-
gree of protease resistance of theAβ species present in the inoculum
(Fig. S2). Whereas PK-resistant Aβ amyloid fibrils were sufficient
to induce Aβ deposition in vivo, other Aβ assemblies, including
more soluble Aβ species (30), may also exhibit prion-like behavior.
The incubation periods for our synthetic Aβ prions were

similar to those for the crude brain homogenates (Table S1)
although the synthetic Aβ inocula contained ∼100-fold more Aβ
peptide than the brain homogenates (Table S2). This finding
is analogous to our initial preparations of synthetic PrP prions,
for which extended incubation periods are thought to derive
from a structural disparity between amyloid fibrils composed of
recombinant PrP (recPrP) and PrPSc purified from infected brain
(22, 31, 32). One possible explanation for the different bioactivity
observed for synthetic and brain-derived Aβ aggregates is that
only a subset of the synthetic Aβ aggregates are able to initiate
template-based propagation. Alternatively, the synthetic Aβ
aggregates constitute a distinct Aβ conformation or “strain” that
propagates more slowly. Indeed, multiple distinct, polymeric Aβ
structures can be generated spontaneously (33, 34) or by seeding
with naturally occurring Aβ aggregates (35). This highlights the
need for caution in interpreting current structural models of Aβ
fibrils formed from synthetic peptides (35, 36) and suggests that
such preparations need to be monitored by bioassay.
The high concentration of Aβ peptide in our synthetic Aβ

prion preparations raised the issue of how much of the Aβ
detected in mouse brains after the rise in BLI signal was due to
residual Aβ from the inoculum. The absence of detectable Aβ in
brain sections or homogenates prepared from mice between 33
and 83 dpi argues that residual Aβ peptides from the inocula are
below the level of detection (Fig. S5). Similarly, no Aβ deposition
was found at 1 mo postinoculation in Tg(APP23) mice inoculated
with aged Tg(APP23) brain homogenate (8). In addition, over
95% of the ic-inoculated synthetic Aβ peptide is likely to have
been rapidly cleared from the brain; this phenomenon has been
observed with both bacteriophage and PrPSc (37, 38).
In contrast to PrP prions, the replication of Aβ prions seems

considerably less robust. Moreover, Tg(APP23) mice expressing
mutant human APP are required to detect the Aβ prions; WT
mice cannot be used. Nevertheless, we were able to generate bi-
ologically active, synthetic Aβ prions and thus demonstrate that
Aβ alone is sufficient for the formation of Aβ prions, analogous to
synthetic prions composed solely of recPrP (22, 32). Following
unilateral inoculation with either synthetic or brain-derived Aβ
prions, widespread inducedAβ depositionwas observed throughout
both hemispheres of the brain, including regions distal to the in-
oculation site. This suggests that Aβ prions spread throughout the
brain in a manner analogous to PrP prions. Indeed, spread of Aβ
aggregates along transsynaptic networks has been observed both
in Tg mice and AD patients (2, 39), indicating that this phenom-
enon is unlikely to be an artifact of ic inoculation. Because Aβ
deposition is thought to precede neurofibrillary tangle formation
in AD, we hypothesize that formation and spreading of Aβ prions
represents one of the earliest events in AD (2, 40).
Recent transmission studies in cellular and mouse models of

neurodegenerative diseases including the tauopathies, synuclei-
nopathies, and amyotrophic lateral sclerosis (ALS) indicate that
these diseases are also caused by self-propagating protein aggre-
gates, i.e., prions (41–47). Thus, determining the molecular
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(B) Electron microscopy (Upper) (Scale bars, 100 nm.) and atomic force mi-
croscopy images (Lower) (Scale bars, 500 nm) of fibrillar aggregates from Aβ
(1–40) and (AβS26C)2. (C) Mean brain bioluminescence (± SEM) signals
obtained from uninoculated Tg(Gfap-luc) mice (blue, n = 16), uninoculated Tg
(APP23:Gfap-luc) mice (red, n = 12), and Tg(APP23:Gfap-luc) mice inoculated
with synthetic Aβ aggregates composed of either WT Aβ(1–40) peptide (black,
n = 6) or (AβS26C)2 peptide (orange, n = 8). An increase in the BLI signal was
observed in mice inoculated with the synthetic Aβ aggregates by ∼230 dpi.
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mechanisms governing prion formation and self-propagation in the
brain may advance our understanding of the etiology and patho-
genesis of neurodegeneration as well as facilitate identification of
therapeutic targets, through which effective interventions can
be developed.
Although Aβ aggregates clearly behave like prions at the

molecular level, there is currently no evidence that AD is in-
fectious in the sense that it is communicable among humans.
However, cerebral Aβ deposition in mice can be initiated by
injection of Aβ aggregates into the periphery (48). Whereas
immunization with synthetic Aβ peptide reduced cerebral Aβ
deposition and improved cognition in Tg mouse models of AD
(49, 50), the long-term effects of peripheral Aβ administration
are unknown. In humans, a clinical trial of Aβ immunization was
halted after some patients developed meningoencephalitis (51,
52). Because our results illustrate that synthetic Aβ is capable of
forming prions, individuals who have been injected with synthetic
Aβ peptides may be at increased risk for cerebral Aβ deposition.

Materials and Methods
Additional methods are provided in SI Materials and Methods.

Mice. Tg(APP23) mice expressing Swedish mutant human APP (751-amino-acid
isoform) under the control of the Thy-1.2 promoter (5) were a gift from Mat-
thias Staufenbiel (Novartis, Basel, Switzerland) and were maintained on
a C57BL/6 background. Tg(Gfap-luc) mice expressing firefly luciferase under the
control of the murine Gfap promoter (23) were a gift from Caliper Life Sciences,
and were maintained on an FVB/N background. Homozygous Tg(Gfap-luc) mice

were generated by intercrossing hemizygous animals and were confirmed by
backcrossing. To create bigenic mice, Tg(APP23) mice were crossed with ho-
mozygous Tg(Gfap-luc) animals. Tg(CRND8) mice, expressing Swedish and
Indiana mutant human APP (695-amino-acid isoform) under the control of the
Prnp promoter (6), were a gift from Paul Fraser (Centre for Research in Neu-
rodegenerative Diseases, Toronto, Canada), and were maintained on a mixed
C3H/C57BL/6 background. In all BLI experiments, equal numbers of male and
female mice were used, except the experiments involving purified brain-de-
rived Aβ fibrils, in which only female animals were used. All animal experiments
were performed under protocols approved by the institutional animal care and
use committee at the University of California San Francisco.

Preparation of Synthetic Aβ Aggregates. Wild-type Aβ(1–40) peptide was
purchased from Sigma-Aldrich and the dimeric (AβS26C)2 peptide from
Anaspec. Lyophilized peptides were dissolved to 500 μg/mL in 25 mM am-
monium bicarbonate buffer, pH 8.5. This solution was immediately diluted
1:1 in sodium phosphate buffer, pH 7.2, and 900-μL aliquots were incubated
at 37 °C for 72 h in siliconized, 1.5-mL centrifugation tubes under constant
agitation at 900 rpm. The resulting samples were further analyzed or snap
frozen in liquid nitrogen and stored at −80 °C before inoculation.

Mouse Inoculations. Brain homogenates from aged Tg(APP23) mice, aged
Tg(CRND8) mice, or aged non-Tg FVB mice [10% (wt/vol) in calcium- and
magnesium-free PBS] were prepared using an Omni Tip (Omni International)
with a Fisher Scientific PowerGen homogenizer (Fisher Scientific). Before in-
oculation, brain homogenates were diluted to 1% (wt/vol) in 5% BSA. For
inoculations, 30 μL of 1% (wt/vol) brain homogenates, purified brain-derived
Aβ aggregates, or synthetic Aβ aggregates were used. Weanling (∼2-mo-old)
Tg(APP23:Gfap-luc) mice were inoculated in the right cerebral hemisphere
using a 27-gauge syringe, a method commonly used to deliver PrP prions (32).
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Fig. 4. Induction of cerebral Aβ deposition in Tg(APP23:Gfap-luc) mice inoculated with synthetic Aβ aggregates. (A) Immunoblotting shows that increased GFAP
and Aβ protein levels were apparent in brain homogenates prepared from male Tg(APP23:Gfap-luc) mice inoculated with synthetic Aβ aggregates at 330 dpi
compared with age-matched, uninoculated Tg(APP23) mice. Actin levels are shown as a control. (B) By ELISA, Aβ(1–40) (Upper) and Aβ(1–42) (Lower) levels were
significantly increased in Tg(APP23:Gfap-luc)mice inoculatedwith synthetic Aβ(1–40) or (AβS26C)2 aggregates at 330 dpi comparedwith age-matched, uninoculated
controls (n = 4 each). *P < 0.05, **P < 0.01. Data are mean± SEM (C–H) Aβ immunostaining of brain sections from female Tg(APP23:Gfap-luc) mice inoculated with
synthetic Aβ(1–40) (C–E) or (AβS26C)2 (F–H) aggregates at 330 dpi. InducedAβ depositionwas apparent inwhole brain coronal sections (C and F) aswell as the corpus
callosum (D and G) and thalamus (E and H) of inoculated mice. (Scale bar in C, 2 mm and also applies to F; scale bar in D, 100 μm and also applies to E, G, and H.)
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Mice were euthanized at 300–330 dpi for injections of purified and synthetic
Aβ aggregates, or 330–390 dpi for inoculations with brain homogenates.
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